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The whole entropy of a mixture of gases at temperature T and volume V is equal to the sum of the whole entropies of the separate components at the same temperature and whole volume V.
Remembering that when the gases were allowed to mix by diffusion; the pressures of the components were equal to that of the mixture, and the whole volumes Vr, V" were together equal to the volume of the mixture we see that:
When   two   gases   at   equal   temperature   and  pressure   mix   by \ diffusion, the loss of available energy and consequent gain  of entropy ; is the same as would occur if each component were to expand by rushing into a vacuum till it occupied the same volume as the mixture.
(b) From diffusion through a membrane. There are certain substances which allow some gases to pass through them more easily than others, and these lead to the conception of an ideal substance which is pervious to one gas and perfectly impervious to another.
In this case we make use of the result of experiment, according to which:
When a gas is in equilibrium on the two sides of a membrane through which it can pass freely, the partial pressures of the gas are the same on both sides, even if the gas is mixed with other gases on one side only, so that the total pressures on the two sides are different.
By means of two ideal membranes, one of which is pervious only to one component and the other pervious to the other component we could separate or recombine the two gases reversibly without expenditure or absorption of work, the volumes of the separated gases would then be equal to that of the mixture and the pressures of the separated gases would be equal respectively to their partial pressures in the mixture We conclude that under these circumstances the whole entropy of the mixture would be equal to the sum of those of the separated gases.
127. Corrected Relations between the Potentials.    Value of C.
We now see that the relations between the potentials per unit mass of the mixture and its constituents are connected by the relations
(176)                    f.-*f,'+(l-30f."
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provided that the whole volumes of the mixture and" the two components are equal. The volumes and pressures per unit mass are then connected
by the relations                      ,       ,„        ...
'
the last necessarily involving the relation,
P ^jp' + jp",    since    J5 — xB' + (1 - x)B".